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What is the status of plant diagnostics in Montana? 

N = 171 diagnostic labs in NPDN 



Why are diagnostics important 

to you? 

Host 

Pathogen Environment 



Schutter Diagnostic Lab 

• Identify plant diseases, insects, 

weeds/plants, mushrooms, toxic molds, etc.  

• Provide management recommendations 

• Education and outreach on plant pests 

• Process approximately 2000 samples/yr 

(~50% homeowner/horticulture) 

http://diagnostics.montana.edu 



 



Regional Pulse Crop Diagnostic Laboratory 

• Objective 1. Develop a regional diagnostic 

laboratory for pulse crops (chickpea, lentil, dry 

pea) disease diagnostics. 

• Objective 2. Monitor pulse crops for pathogens 

of interest including new diseases. 

• Objective 3. Develop robust laboratory and in-

field diagnostic methods for regulatory pests.  

• Objective 4. Distribute information to growers on 

detecting pests of interest, and put diagnostic 

techniques into use through county extension 

agents and diagnostic laboratories. 

 



www.mtagalert.org 

Agalerts by 

email or fax 

 
Mary Burrows 

994-7766  

mburrows@montana.edu 

Fax: 994-7600 

Name, fax, phone no. 

 

mailto:mburrows@montana.edu


New pests of pulse crops in 

Montana, 2013-2015 
• Anthracnose on lentil 

• Botrytis on chickpea and pea 

• Stemphylium blight on lentil and 

chickpea 

• Fusarium wilt on pea 

• Unknown viruses in pea 

• Rust on vetch/lentil 

 

 



Montana Ascochyta seed testing 

Levels of seedborne Ascochyta in pulse crop samples submitted to the MSU 

Schutter Diagnostic Laboratory, 2009-2014 (thru 12/01/14).  

  Chickpea   Pea   Lentil 

 Crop yr n 
% above 

threshold 
% with 

Asc 
avg  

% n 
% above 

threshold 
% with 

Asc 
avg 

% n 
% above 

threshold 
% with 

Asc 
avg 

% 

2009 2 0 0 0.0 57 0 26 0.2 25 0 12 0.1 

2010 4 25 25 0.8 83 10 65 1.7 53 15 43 0.3 

2011 14 43 43 0.5 107 3 85 1.8 163 12 47 4.0 

2012 19 74 74 0.8   149 11 74 1.8   149 6 41 1.8 

2013 14 7 7 0.0 84 4 71 1.1 24 4 42 1.2 

2014 35* 26 26 0.8 223 5 68 1.1 54 12 20 1.4 

2015 14 21 76 75 39 28 

n = number of samples submitted for testing. A test consists of 500 seeds except 2012 chickpeas = 600 seeds 
% above threshold = % of samples above the threshold for ascochyta (0% chickpea, 5% pea and lentil) 
% with Asc = % of samples with 1 seed or more with Ascochyta 
avg % = the average % of ascochyta in all seed samples tested 
*in 2014, 13 samples from WA and NE were included in this dataset 
 



Fungicide resistance in 

Ascochyta blight 
• 145 isolates were collected from the 2013 crop 

year 
– 4 chickpea and 1 pea isolate were insensitive (resistant) to Headline 

– One chickpea isolate was insensitive to Xemium 

– One chickpea isolate was insensitive to Boscalid 

– Resistance testing for Proline is ongoing 

• No resistance identified from 2014 crop year 

thusfar 

• 2015 crop year: still collecting isolates from 

seed submissions and testing, developing 

molecular assay (40 samples, 280 isolates) 
 



Ascochyta resistance to 

Headline/Quadris (strobilurins) 
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From K. Wise 



Fungal Scan: $200 

We scan for economically 

important eight 

seedborne fungi, 

including Ascochyta.  

 

Smart Package: $400 

It includes the fungal scan 

and test for two major 

viruses. 

 

Individual Pathogen 

tests 

We scan for individual 

bacteria, fungi, nematode, 

phytoplasma, and 

viruses. 

 http://plantsciences.montana.edu/pulsecropdiagnosticlab/ 



Monitor pulse crops for pathogens of concern including new 

and/or emerging diseases. 

 

Tests (July-Nov., 

2015) 

No of Seed Samples State Distribution 

 

Nematodes 

(Stem nematodes: 

Ditylenchus spp.  

Pea cyst nematodes: 

Heterodera spp) 

 

 

598 

Montana: 510 (85%) 

Minnesota: 22 (4.4%) 

Texas: 4 (0.8%) 

Oregon: 8 (1.6%) 

Ascochyta tests 118 Montana (100%) 

Fungal scan 19 Montana (100%) 

Smart Package 16 Montana (100%) 



Pathogen % Samples Infected (n=100) 

Ascochyta spp. 43 

Alternaria spp. 67 

Cladosporium spp. 65 

Fusarium spp. 20 

Stemphylium spp. 13 

Botrytis spp. 12 

Sclerotina spp. 3 

Bacteria 49 

Monitor pulse crops for pathogens of concern 

including new and/or emerging diseases. 



Develop robust laboratory and in-field diagnostic 

methods for regulatory pests.  

Multiplex PCR 

• BLRV 

• PSbMV 

• BYMV 

• PMV 

• CMV 

Uniplex PCR 

• All multiplex 
viruses 

• RCVMV 

• PSV 

• ClYVV 

• PeBV 

• PSeV 

• PEMV 

Other tests 

• Bacterial 
blight dome 
test 

• Nematodes 

• Aster yellows 



Fungi of concern in seed 

• Spread in seed to new areas: 

neighbors, globally 

• New isolates and mating types 

• Phytosanitary regulations 

 



Alternaria alternata 

Alternaria infectoria 

17 

Alternaria spp. 
Pathogen diversity, 

pathogenicity? 



Botrytis (gray mold) of pea.  
0% Ascochyta but 20% Botrytis 

18 



Sclerotina  spp. 

causes stem rot, 

or white mold in 

legumes. 

 

Kills seedlings  

(left) 

Sclerotina sp. on pea 

19 



Three different morphologies. 1: Stemphylium globuliferum, 2: Stemphylium 

vesicarium (Telemorph: Pleospora herbarum); 3: Stemphylium spp. (unk.) 

1 2 3 

Stemphylium spp. 



Causing seedling blight on pea 

21 

Rhizoctonia solani 



• Nigospora oryzae  in chickpea 

• Microsphaeresis spp.  

• Peziza spp. 

• Arthrinium  spp. in pea. 

• Bipolaris spp. (leafspotting fungi) 
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New detections of seedborne fungi 



Biocontrol 

agent? 

Aureobasidium pullans 

23 



Phomopsis seed rot and pod and stem blight of soybean are caused by a 

complex of three different fungi including Diaporthe phaseolorum var. 

sojae, Diaporthe phaseolorum var. caulivora, and Phomopsis longicolla 

Diaporthe spp. 

24 



What Next? 

25 

• Survey of Montana for pathogens of pulse crops (SCBG) 

• Develop a molecular assay for fungicide resistance 

(SCBG) 

• Pest Management Strategic Plan for peas and western 

region pulse crop working group for pulse crops; focus on 

sustainable funding for RPCDL (submitted, WRIPMC)  

• Pathogenicity assays for ‘new’ fungi 

• Seed treatment trials with infected seed 

• Information for breeding efforts (new breeder, 2016?) 



Photo: S. Mills, MSU 

Diseased lentil Healthy lentil 


